Removal of a short distal portion of a broken tibial nail: A simple push and pull technique  by Riansuwan, Kongkhet et al.
Injury Extra 42 (2011) 45–47Technical note
Removal of a short distal portion of a broken tibial nail: A simple push
and pull technique
Kongkhet Riansuwan, Theerawoot Tharmviboonsri, Banchong Mahaisavariya *
Department of Orthopaedic Surgery and Rehabilitation, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand
1. Introduction
Removal of the distal portion of broken intramedullary nail is a
challenging situation for orthopaedic surgeons. Several techniques,
of using different instruments such as a hook, T-reamer and
multiple ball-tipped guide-wires, as an extractor for the removal of
the distal part of the broken cannulated nail have been described.1–
4 However the removal of a short distal part of a broken tibial nail
with a small diameter may not be possible using these reported
techniques. This paper presents a novel method in order to
overcome such problems.
2. Technique
The patient is placed supine on a radiolucent table. The proximal
part of the broken tibial nail is removed by an ordinary technique
using C-arm ﬂuoroscopic monitoring. The distal locking screws of
thedistal nail portion is then removed.A1 cmstab incision isused to
expose the anterior cortex at the location between the anterior lip
and the nail tip. The anterior cortex is perforated by a 3.6-mm
diameter insertion using freehand technique under C-arm image
guidance (Fig. 1A). At the entry point, the cortical opening was
slightly enlarged in the longitudinal direction using the free hand
techniquewith a Steimann pin. The Steimann pinwas then replaced
with a small bone impactor with 4  6 mm of impactor surface
(Fig. 1B). The broken nail fragment is pushed by the impactor at the
nail tip a few centimetres proximally. A 3-mm ball-tipped guide-
wire loaded with a 7-mmAOwasher is inserted along the impactor
tract into the lumen of the broken nail segment (Fig. 2). The guide
wire ispassedall thewayupalong themedullary canal andoutof the
proximal tibiaat theprevious entrypoint of thenail tract (Fig. 3). The
distal portion of the broken nail is then removed through the
proximal opening of the tibia (Fig. 4).
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with the impactor.
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Fig. 4. The guide wire with washer is used as an extraction device to remove the
broken nail tip.Fig. 3. The guide wire with washer is inserted retrogradely all the way up to the
entry point of the previous tibial nail.3. Discussion
Several methods have been reported for removal of the distal
portion of the broken intramedullary nail.1–4 For a broken femoral
nail, the distal portion can be removed either proximally or
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proximal tibial canal.5 Under such condition, some instruments
may be applied successfully in order to function as an extraction
devices such as a hook, a T-reamer, multiple ball-tipped guide-
wires and so on. However, disengagement between these
instruments and the broken nail portion remains a major cause
of technical failure. For instance of small diameter cannulated nail
multiple ball-tipped guide-wires cannot be inserted. This is
because the lumen at the nail tip can only accommodate one 3-
mm guide-wire. For a broken femoral nail we have positive
experiences in using the Magu et al. technique of using a ball-tip
guide wire loaded with a washer and retrogradely inserted
through the intercondylar notch into the distal fragment for the
removal of the broken nail segment from the femoral canal.6 We,
therefore, modiﬁed this technique to remove a distal portion of
the broken cannulated nail from the tibia. Because of the anatomy
of the ankle, the broken portion needs to be pushed upward until
there is space enough to pass the guidewire loadedwith awasher
in to the lumen of the broken nail. The cortical tunnel can be
created using a freehand technique with a Steimann pin at the
anterior cortex between the nail tip and the anterior lip of the
distal tibia under image intensiﬁer guidance. This cortical entry
point can be easily enlarged in the longitudinal direction to
accommodate the bone impactor with a 4  6 mm impactor
surface. The nail tip can be initially manipulated by the Steimann
pin prior to application of the small curved bone impactor.
Therefore, this technique can still be used even when the nail tipengages deeply into the subchondral bone. A 3-mm reaming-
guide wire is selected in particular condition because of its
ﬂexibility and a 7-mmAOwasher from the small fragment set can
match perfectly with the guide wire and the nail lumen. During
the passing of the guide wire loaded with 7-mm washer, the
washer can be passed, with its oblique position, into the tunnel
without difﬁculty. The cortical defect at the entry is relatively
small when compared to the overall dimension of the distal tibia.
We have not found any adverse consequent from this cortical
defect in our reported case.
This technique is simple and practical. The ball-tipped guide-
wire with washer can provide promisingly good holding power
during the extraction of the broken nail fragment.
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